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PLATE LIV. 
Since Virchow described the cellular tubercle, it has been adopted 
as the anatomical basis for the lesions of tuberculosis; but the doctrine 
that  the effect of the  bacillus  of tuberculosis  and  its  products  upon 
the tissues is invariably a  specific one, having for its end the forma- 
tion  of a  tubercle,  is  no longer believed.  This  was  indicated when 
Baumgarten  (1)  defined  a  tubercle  as  the  "result  of  proliferative 
and exudative changes," for the preponderance of exudative changes 
on  the  one  hand  or  of  proliferative  changes  on  the  other  leads to 
lesions which differ morphologically and which cannot be  considered 
as having for their main constituent the presence of tubercles.  The 
researches of Orth  (2)  upon  caseous pneumonia proved that  in  this 
condition the  effect upon  the  tissues  of the  bacillus  of tuberculosis 
is  ahnost  purely an  inflammatory one,  resulting in  the formation of 
fibrin without the formation of tubercles. 
An analogous conclusion that a multiplicity of lesions which differ 
morphologically one from another can occur as lesions of tuberculosis 
may be  drawn  from  the  experiments  which  have  been  made  with 
dead  tubercle  bacilli.  Although  these  expsriments  were  made  to 
demonstrate that the dead bacilli contain within themselves substances 
capable of instituting changes in the tissues, a most interesting feature 
of  the  results  obtained  was  afforded in  the  variety of  the  lesions 
produced, and it is  safe to assume that  the differences that  exist be- 
tween  the  action  of  living  and  of  dead  tubercle  bacilli  upon  the 
tissues  are  chiefly  quantitative  differences.  Thus  when  one  sum- 
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that  in the hands  of Koch  (3),  Wyssokowicz (~),  and  Prudden and 
Itodenpyl  (5),  subcutaneous  injection  of  dead  tubercle  bacilli  pro- 
duced  aseptic  suppuration.  By  Vissman  (6),  Straus  and  Gamaleia 
(7),  Prudden and Hodenpyl, and Nasur  (8),  through intravenous in- 
jection, tubercles were produced in the lungs, but also an interstitial 
pneumonia with  formation of fibrous  tissue,  and  endarteritis.  Abel 
(9),  by  the  injection  of  dead  tubercle  bacilli  into  the  tracheas  of 
rabbits,  found,  after twenty-four hours,  white,  isolated  areas  in  the 
bronchi  and  alveoli made up  of round  cells among which were.  the 
bacilli.  Twenty-fours hours later these were necrotic and epithelial 
proliferation had begun.  Thus  we find,  in  marked  contrast to  one 
another,  a  liquefactive necrosis which we recognize under the  more 
common term of suppuration, formation of fibrous tissue and a necrosis 
without  liquefaction--three  distinct  processes  differing  from  one 
another anatomieally and histologically, and having for their etiolog- 
ical factor the poisonous substances present in the bodies of the dead 
tubercle bacilli. 
That a multiplicity of lesions which differ in the amount of exuda- 
tion  and fibrin formation can result from the action of living tuber- 
ele  bacilli,  and  that  such  lesions  possess  all  transitional  forms  and 
stages  from  one. to  another,  has  been  proven  by  the  researches  of 
Falk  (10)  under  the  guidanee of Lubarsch.  He  found from many 
experiments upon animals and the examination of a large number of 
tissues  from  eases  of  human  tuberculosis  that  the  exudation  and 
resulting  formation  of  fibrin  were  dependent  upon  many  factors, 
chief  among  which was  the viru]ence  of the  bacillus.  In  support 
of this, fibrin was found to he absent both in the lesions produced by 
dead tubercle bacilli and those produced by bacilli  of lessened viru- 
lence.  That the tissue or animal resistance plays a part in the result- 
ing phenomena of exudation was made manifest when it was learned 
that fibrin was generally absent in the tubercles produced in rabbits 
by pure cultures of ]iving tubercle bacilli,  and that it was constantly 
present in the tubercles produced in a similar manner in guinea-pigs, 
whose susceptibility to  tuberculosis  is  universally known.  The  fre- 
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has been demonstrated by Werneck de Aquilar (44) in Baumgarten's 
laboratory. 
The  possibility  of  a  further variation in  the  lesions  produced by 
the bacillus of tuberculosis dependent upon the amount of degenera- 
tion  or necrosis effected has been recognized by very few observers. 
R. Kockel (11) in the experimental tuberculosis of guinea-pigs found 
insular  necroses  in  the  liver  which  showed  the  following features: 
Twelve  hours  after  the  injection,  areas  were  found  which  showed 
necrotic,  shrunken,  glistening  liver  cells  with  small  nuclei.  They 
were located generally adjacent to the radicles of the portal vein, and 
these were filled with polynuclear leucocytes among which the bacilli 
were present.  Two days after inoculation the necrotic cells were still 
present adjacent to thrombi in the portal branches, in which prolifera- 
tion  of the  endothelium of the vessel,  as shown by the presence of 
karyokinetic figures, had resulted.  These loci of necrosis the author 
believed to be due to plugging of the vessel, and in  support  of this 
view  he  gives  the  following  reasons:  1.  He  cites  the.  opinion  of 
Schmorl (12) relative to the necroses observed in puerperal eclampsia, 
who  believed  such  areas  of  cell  death  were  produced  in  a  similar 
manner.  In  this  connection  it  must  be  noted  that  Leusden  (13) 
takes exception to Schmorl's explanation of the genesis of the necroses 
observed in eclampsia, Leusden attributing the necroses to the action 
of some toxic substance in circulation in the blood.  7.  Kockel men- 
tions  the  experiments of Franeken  (14),  :Naunyn (15)  and  Schmorl 
(16),  with the injection of substances  capable  of producing coagula- 
tion of the blood, in which experiments similar areas of necrosis were 
observed.  3. As a  control Kockel employed an indifferent substance, 
grits  (Gries),  and  produced  in  the  livers  of  guinea-pigs  areas  of 
necrosis  which  differed  in  no  respect  from  those  found  following 
the injection of tubercle bacilli, those occurring in eclampsia, or those 
caused by the injection of substances which promote fibrin formation. 
The liver Cells in the areas produced by these different methods were 
much  shrunken,  stained  strongly  with  eosin  and  po~essed  nuclei 
smaller than normal which stained less intensely or not at all. 
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Leusden,  that  according  to  Ziegler  (17)  isch~emic  necrosis  does not 
occur  in  the  liver  unless  radicles  of both  hepatic  artery  and  portal 
vein are obstructed. 
Previous to Kockel, necroses in the liver in connection with tuber- 
culosis had  been described by Pilliet  (18),  who found and  described 
necroses in  the  livers  of guinea-pigs,  but believed that  they had  no 
specific relation to the bacillus of tuberculosis.  In  the human being 
Leredde  (19)  has  described  multiple  visceral  necroses  in  acute  and 
subacute phthisis.  Tubercle bacilli,  however, were not found in the 
areas,  the  areas  were located invariably  around  the  central  veins  of 
the  lobules,  and  from  the  description  given  and  the  accompanying 
illustrations it is difficult to assume that the lesions could be explained 
as the  effect of chronic passive hypereemia. 
WM]e  we  agree with  ]~aumgarten  that  the  usual  effect  of  the 
tubercle bacillus upon the tissue is to produce a tubercle with a  com- 
bination of exudative and proliferative changes, it seems evident from 
the  lesions about to be described that  the primary  effect may be,  at 
least in exceptional instances, one of necrosis combined with exudation 
and resulting fibrin formation;  in other words, a  coagulation necrosis. 
As instances of this, the following cases are presented. 
Uas~ I.  Abstract of clinical history.  G. S., a woman, colored, aged 60 
years, was admitted to the Cook County Hospital, March 21,  1894.  She 
complained of a cold and cough which had lasted for four weeks.  Bron- 
chophony and bronchial breathing, with marked dullness over both lower 
lobes posteriorly, were obtained upon examination  of the chest. 
Death took place  April  19.  The  autopsy, made  two  days later,  the 
body having been kept at  about freezing temperature  in the meantime, 
showed  chronic  vegetative  endocarditis,  chronic  tuberculosis  of  both 
lungs  with  cavity  formation  and  passive  hyper~emia  of  the  liver  and 
kidneys.  The  spleen  was  small  and  hard,  and  showed  no  lesions  of 
tuberculosis to the naked eye. 
The lesions found m~croscopically  in the spleen in this case serve as a 
type for those present in each of three cases, and are therefore described 
first. 
Under a  low power * attention  immediately became directed to  areas 
* Obj. 16.0  rnm., apr. 0.30,  tube length 160  ram., ocular 4,  diam.  62.  Zeiss. E.  R.  Le  Count  661 
in which the nuclear staining was imperfect (Plate LIV, Fig.  1).  These 
were so numerous that scarcely a  field could be obtained which  did not 
contain one such area, and many fields were found which contained two 
or three.  In size the largest equaled in width  one-third the breadth of 
the field under this  power; an area of average size approximated closely 
the size of the normal renal glomerulus of an adult.*  In serial sections, 
cut in paraffin and from 4 to 6 l~" thick, the same area was found present 
on  an  average  in  twenty sections.  As  seen  with  this  amplification  in 
sections  stained  with  h~ematoxylin and  eosin,  the  eosin  stain  predomi- 
nated and, upon this as a  background, dust-like granules,  darkly stained 
with h~ematoxylin, were distributed. 
No  round cell infiltration existed about any of these areas, nor could 
any fixed position of the areas be made out as regards either the blood- 
vessels (small arterioles) or the Malpighian  corpuscles.  Occasional areas 
were found situated close to one of the more minute of the radicles of the 
splenic artery, but at no time could the invasion of a MMpighian corpus- 
cle or the presence of an area directly within such a corpuscle be found. 
Under  a  higher  power,~  the  dust-like  granules  seen  before  became 
more distinct as intensely staining, oval or round bodies of varying sizes, 
occupying mainly the central part of the area.  The larger ones appeared 
highly  refractile.  All  were  smaller  than  cell  nuclei.  Their  position, 
size and staining reactions left no doubt that  they were the  remains  of 
nuclei,  chromatin  granules,  resulting  from  nuclear  fragmentation. 
Among these granules many distorted and shrunken nuclei, long drawn 
out,  wedge-shaped,  curved,  or  with  dumb-bell-like  enlarged  ends,  were 
found.  These,  although  most  numerous  at  the  periphery,  were  also 
found here and there throughout the area.  They exhibited all degrees of 
intensity of staining, but generally stained darkly.  No cell bodies could 
be made out for these nuclei.  Here and there in the areas were found 
cells with oval or round nuclei, which stained faintly or not at all with 
the nuclear dye. 
A  few cells with  characteristic  nuclei marking  them  as  polymorpho- 
nuclear leucocytes were frequently observed in the peripheral zones, but 
in some areas these were entirely wanting.  The transition  between ne- 
crosis and the surrounding normal tissue was quite gradual.  In the im- 
mediately surrounding tissue there were occasional cells possessing nuclei 
which  stained  poorly  or  not  at  all,  surrounded  by  cells  all  of  which 
* Eckardt  gives the  diameter  of a  normal  glomerulus  in  an  eighteen-year- 
old  girl,  as  189.88  /~.  Virchow's  Archiv,  cxiv  (1888),  227. 
t  Obj.  2.0  ram.,  apr.  1.30,  tube  length  160  ram.,  eyepiece  8,  diam.  10O0. 
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stained in the usual manner.  With  the Weigert fibrin stain,  fibrin was 
always found in these areas as a fine network, not only at the periphery 
but pervading the area throughout.  In the central part the bands were 
often heavier; in the periphery the fine threads extended out among the 
unchanged  cells.  No  evidences  of  thrombosis  were  found  in  adjacent 
capillaries or larger blood-vessels.  To demonstrate  the  presence  of the 
bacillus  of tuberculosis,  sections  were  cut  ill  celloidin,  which  was  then 
removed with  clove oil.  The  sections were  then  fixed upon  a  slide  by 
means  of Mayers' albumin  fixative or  Schallibaum's  collodion and  clove 
oil mixture, stained with the ordinary carbol-fuchsin solution by heating 
for  fi~;e or  ten  minutes,  decolorized  with  20  per  cent  sulphuric  acid, 
followed by alcohol until a pinkish hue was obtained, and finally counter- 
stained with methylene blue.  By this method tubercle bacilli were invar= 
iably  found--not  in  large  numbers,  but  always  a  few  in  an  area,  and 
most numerous in the peripheral parts of the necrosis. 
A  careful examination by means of serial sections was made for multi- 
nuclear giant cells, but these were invariably wanting, nor were any areas 
fonnd  which  presented  for a  part  or the  whole  of their  circumference 
cells  with  the  vesieular  nuclei  commonly described in  connection with 
the lesions of tuberculosis as "epithelioid cells." 
A  careful search for other bacteria was made by the following method.. 
The  sections  fixed  upon  the  slide  were  stained  with  methylene  blue, 
washed  slightly  in  water,  cautiously  allowed  to  dry,  dehydrated  with 
ether and  clarified with xylol.  This was  found peculiarly applicable  in 
that none of the blue was removed in dehydrating or clarifying.  Results. 
were  negative.  In  the  sections  stained  by  the  fibrin  method  also,  no 
micrococci or other bacteria were found. 
In the liver were found microscopically the following lesions: Situated 
within or occupying to a large extent the interlobular connective tissue, 
areas  similar  to  those  in  the  spleen  were  found.  These  differed from 
those in the spleen in that a  slight zone of round cells, mainly polymor- 
phonuclear leucocytes, were present around the periphery.  The invasion 
of the area of necrosis by these leucocytes was generally slight and seldom 
extended throughout the area.  The necrotic liver cells and fibrin made 
up the main part of the area (Plate LIV, Fig.  2).  Giant cells were not 
found, but tubercle bacilli were easily demonstrated. 
Case I[.  Abstract of clinical  history.  R.  C.,  male, colored, aged  25. 
years;  was  admitted  to  the  Cook  County  ~Iospital,  February  ~1,  189~, 
with a history of illness which began with cough, fever and general weak- 
hess.  At the date of entrance a painful cough, with considerable expec- 
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toms.  A  few rales were present over the whole chest; the abdomen was 
tender to pressure, and the spleen palpable.  Death resulted March ~. 
At  the  autopsy there  were  found  a  tubercular  peritonitis  with  sero- 
fibrinous  exudate;  tuberculosis  of  the  mesenteric,  anterior  mediastinal 
and bronchial glands; chronic tuberculosis with marked thickening of the 
right  pleura;  miliary  tuberculosis  of  the  upper  lobe  of  the  left  lung, 
and a large and soft spleen adherent to the diaphragm  at a  point  oppo- 
site  to  which  the  bronchial  glands  were  adherent  on  its  upper  sur- 
face.  The  liver  and  kidneys  on  section  showed  nothing  remarkable. 
Microscopical examination of the spleen showed areas similar to those in 
Case  I,  but they were not  so numerous; in all  other respects they were 
identical.  In the liver, on the other hand, typical microscopic tubercles 
were present. 
Case  III.  Abstract of clinical history.  ~.  O'D., a woman, white, 48 
years  of  age  and  single;  was  admitted  to  the  Cook  County  Hospital, 
October 27,  1894, complaining of vomiting, dizziness, excessive perspira.- 
tion, insomnia and  occasional cough.  On  examination the relative car- 
diac  dullness  was  found  slightly increased,  and  a  systolic murmur  was 
heard over the lower part of the sternum.  Liver dullness was increased, 
and some cedema of both lower extremities was present.  Death occurred 
March 14. 
The autopsy record has interest only in so far as it concerns the retro- 
peritoneal  lymph  glands.  There  was  present  an  unbroken  chain  of 
enlarged glands,  extending from the aortic arch to opposite the  sacrum. 
They were largest below; above they were pigmented.  The largest was 
the  size  of a  pigeon's  egg.  No  marked  adhesions  existed  between  ad- 
jacent glands  or the  surrounding  tissue.  On  section they all  with  one 
exception presented a smooth surface, of an even pale flesh tint through- 
out.  The one exception was found in a small gland near the head of the 
pancreas, which contained calcified areas.  No eroded bone was found in 
an  examination of the  vertebrae, sacrum  and  innominate  bones. 
Microscopic  Examination.  Situated beneath the capsule of the gland, 
and  never  extending  to  any  great  depth  into  the  glandular  substance, 
are many areas similar to those described in the spleen of Case I.  They 
differ in that they are more irregular in outline and frequently confluent 
(Plate LIV, Fig. 3).  These areas showed similar bizarre forms of cells and 
nuclei,  similar  nuclear fragments,  absence  of any peripheral round  cell 
infiltration as well as absence of giant  cells.  Located here and there in 
the  surrounding glandular  substance,  and  without any fixed relation to 
the areas  of necrosis, were found what appeared with a  low power to be 
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themselves  into  closely approximated  nuclei  surrounded  by  a  homoge- 
neous,  highly  refractile  membrane.  The  nuclei  were  always  few  in 
number, never showed any central necrosis, and  often no peripheral ar- 
rangement.  For these reasons they were regarded as phenomena resulting 
from proliferation of the  endothelium  of lymph channels.  This proba- 
bility was  further increased by finding,  after  considerable  search,  occa- 
sional leucocytes in the centre of some of the groups.  Occasional large 
lymph cells were seen and some of these possessed a nucleus with a  star- 
shaped mitotic arrangement of the chromatin elements.  Tubercle bacilli 
were found in these areas, but they were not numerous.  Other bacteria 
were not found. 
That such  areas  of focal necrosis as we  have  seen  to  occur in  the 
spleen in  the most typical form are rare  as a  lesion of tuberculosis is 
to a  slight  extent substantiated  by the researches  of 5ianicatide  (~0). 
This  writer  examined  the  spleen  in  twelve  cases  of  tuberculosis  in 
children.  In  most  of  the  cases  the  tuberculosis  was  visible  to  the 
naked  eye;  in  two instances  the  tubercles were  small,  and  in  one of 
these no bacilli were found.  In all of the other ten instances, typical 
tubercles possessing  epithelioid cells  and  giant  cells  are  spoken  of. 
That the areas in our three cases are areas of genuine focal necrosis 
is further substantiated by comparing these lesions with other observed 
forms of focal necrosis from various causes. 
The substances ricin and abrin, products isolated respectively from the 
castor bean and the jequirity bean, studied by Warden and Waddell (21), 
Kobert  and  Stillmark  (22),  S.  Martin  (23),  Hellin  (24),  Ehrlich  (25), 
Kobert  (26),  S.  Flexner  (27),  and  Werhovsky  (28),  were  found  by 
Flexner to produce marked focal necroses in the lymphatic tissues  with 
fragmentation of nuclei, also coagulation necrosis of liver cells and capil- 
lary endothelium in the  liver and necrosis  of the intestinal  epithelium. 
Liver cells were found devoid of nuclei or the nuclei appeared in frag- 
ments.  The  cells  sometimes  were  broken  up  into  a  reticulated  mass, 
which  reacted  to  Weigert's  fibrin  stain.  More frequently the  cells  re- 
tained their shape but failed to stain with nuclear dyes.  Ehrlich found 
marked necrosis produced by abrin at the point of inoculation with loss 
of hair from the surrounding skin, and came to the conclusion that abrin 
has a  peculiar specific action upon the  skin in this respect.  Werhovsky 
in  his  experiments upon rabbits  with  abrin  concluded that  the  greatest 
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mentary canal.  In the heart,  swelling and  fatty metamorphosis  of the 
muscle fibres were observed; ~solated loci of necrosis in the liver were not 
noted, and such changes  as were found in the  liver were attributed  by 
Mm to the passive hyper~emia resulting from cardiac weakness. 
Foci of necrosis in  connection with  diphtheria  were  first  noticed  by 
Bizzozero  (29) in the spleen, mesenteric glands, and l~eyer's patches.  We 
are indebted to Oertel (30) for the first complete description of the his- 
tological  changes  which  take  place  in  these  loci  in  human  diphtheria, 
and to Welch and Flexner  (31)  and  Bab~s (32)  for  concise accounts  of 
similar changes produced in experimental diphtheria.  By these authors 
focal necroses were described in  the  liver,  spleen,  lymph  glands,  heart 
"muscle, kidney and intestines.  Bulloch and Schmorl (33) have described 
areas of degeneration in the submaxillary gland in  diphtheria  in  which 
fibrin  was  demonstrated;  Dubief  and  Bruhl  (34)  produced  necroses  in 
the livers of guinea-pigs with experimental diphtheria;  Courmont, Doyen 
and Paviot (35), necroses in the livers of dogs, produced by the diphtheria 
toxins.  The necroses described by these various authors consist of minute 
areas  of  nuclear  fragmentation,  with  entire  or  partial  dissolution  and 
disappearance  or  great  distortion  of  the  fixed  cells  of  the  part.  The 
nuclear remains stain darkly and give a dust-like appearance to the area. 
There were also found areas in which the cells  retained their  shape but 
stained  imperfectly.  In  addition  to  these  changes  Barbacci  (36)  in  a 
recent  article  has  described cedema,  hmmorrhage  and  hyaline  degenera- 
tion  of the  follicles  of the  spleen,  and  only the  occasional presence  of 
fibrin; in the lymph glands a  predisposition for the necroses to occur in 
the peripheral parts of the gland and in the germinal areas, also hyaline 
degeneration of the vessels, cell elements and stroma; in the liver, changes 
were  described  in  the  nuclei  of  the  liver  cells,  but  no  actual  loci  of 
necrosis. 
Foci  of  necrosis  have  been  found  in  the  liver  in  cases  of  puerperal 
eclampsia by Pilliet (3T), Gerdes (38),  Lubarsch (39), Schmorl (16), and 
Leusden (13).  The liver cells were necrotic and  stained  more intensely 
with eosin than the surrounding liver cells; in places they showed irreg- 
ular, indefinite outlines with shrunken nuclei. 
Flexner (27) found necroses in the viscera of rabbits into which intra- 
venous injection of the blood serum of dogs had been made.  They were 
present  in  the  liver,  spleen  and  kidney;  in  the  spleen  marked  nuclear 
fragmentation resulted, in the liver areas of coagulation necrosis. 
The  so-called  lymphoid  nodules  occurring  in  the  liver  in  typhoid 
fever, described by Friedreich,  E.  Wagner and  others, have been shown 
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leucocytes have wandered, and were produced experimentally by the last 
named author by injecting pure cultures of the typhoid bacillus into the 
mesenteric veins  of rabbits.  The  areas  of necrosis, according  to  Reed, 
are frequently oval or irregular in outline, occupying a  space equivalent 
to a few liver cells or the larger part of a lebule, are situated in any part 
of the lobn]e, and show various signs  of cell death or degeneration.  In 
places the shape  of the cell and cell rows is well preserved, but nuclear 
fragmentation and deficient stain absorption are present.  In other areas 
the  liver cells  have  lost  their shape,  show  pale  and  swollen nuclei  and 
may contain  polynuclear leucocytes.  In  still other areas  the  liver cells 
have entirely disappeared. 
Areas  of necrosis  have  been noted  in  the  liver  as  the  result  of hog 
cholera infection by Welch  in  1889  and  by other  observers  (41),  but  a 
detailed account of the minute changes taking place is apparently want- 
ing. 
Foci of necrosis  have  also  been  noted  in  the  liver  in  cases  of  acute 
lobar pneumonia and in experimental pneumococcus infection by Welch 
(42).  In these, the nuclei of the liver cells were in large  part  absent or 
fragmented, the cell body opaque or more refractive than normal or con- 
taining fat globules.  Po]ynuclear leucocytes had invaded the areas from 
the edges. 
Wright (43) has recently given ns an account of the earlier histological 
changes  which  take  place  in  the  nodules  of  experimental  glanders  in 
guinea-pigs, in which the changes noted are very similar to those already 
described in other forms of focal necrosis.  The foci were observed in the 
liver, spleen, lymph glands,  testicle, peritoneum and adrenals  as  minute 
greyish points,  or larger,  somewhat yellowish areas,  and  in all  localities 
showed  microscopically essentially  the  same  changes.  ~Iarked  necrosis 
or degeneration of the fixed  cell elements, as  shown by the  various de- 
grees of cell dissolution, deficient staining, and a considerable quantity of 
nuclear  remains  in  the  shape  of darkly  staining  chromatin  granules  or 
balls, was found, with a slight infiltration of polynuclear leucocytes which 
likewise  had  undergone  necrosis  or  degeneration.  From these  findings 
he  takes  exception with  Tedeschi  to  the  heretofore  accepted  views  of 
Baumgarten  concerning the  histogenesis  of the  nodules  of glanders,  in 
~hat nothing was found which would indicate that a primary cell prolifer- 
ation had occurred, and he comes to the conclusion that the first effect of 
the bacillus of glanders upon the tissues is to produce, not cell prolifera- 
tion, but cell death. E.  R.  Le  Count  667 
CONCLUSIONS. 
1.  It must be accepted from a comparison between the histological 
changes described in the focal necroses due to abrin and ricin,  diph- 
theria,  eclampsia,  blood-serum  intoxication,  typhoid  fever,  lobar 
pneumonia and glanders,  and  those  described  here  in three  cases  of 
tuberculosis, that the last are also instances of focal necrosis. 
2.  It may be  claimed that the areas  of necrosis in the three  cases 
of tuberculosis had their origin in isch~emia, for the reason that they 
were  numerous  in  the  spleen  and  were  not  found  in  the  kidney. 
Against such  an  explanation  of  their  causation  are  the  facts:  that 
other forms of necrosis affect frequently the spleen  and seldom the 
kidney; that thrombosis of vessels  or any fixed relation of the areas 
in  the  spleen  to  blood-vessels  could  not  be  established;  that  the 
tubercle  bacilli were  invariably present;  and lastly and  of no slight 
importance,  that these necroses were  all  present  in  cases  of marked 
marasmus. 
3.  That  the  areas  of necrosis  in  these  three  cases  might be  phe- 
nomena resulting from a  mixed infection with  pyogenic bacteria is 
possible,  but no groups, colonies or even single bodies could be found 
which answered  to  the  requirements in shape  or staining properties 
for  such  bacteria.  Even  were  it  the  case  that  the  focal  necroses 
here presented are the  histological lesions of a  septiceemia occurring 
as a complication of tuberculosis, the presence of the bacillus of tuber- 
culosis in the areas of necrosis would still require explanation. 
4.  Lastly,  it  is  not  unreasonable  to  suppose  that  a  diminished 
resistance  on  the  part  of  the  tissues  incidental  to  marasmus  is  an 
important factor in the production of these necrotic lesions. 
DESCRIPTION  OF  PLATE  LIV. 
Fig. 1.  Area of necrosis in the spleen.  Case I.  ×  62. 
Fig.  2.  Area  of  necrosis  in  the  liver.  Case  I.  Weigert's  fibrin  stain. 
1,  heavy  bands  of  fibrin.  2,  finer bands  of  fibrin.  3,  degenerate  liver  cell 
nucleus.  4, leucocyte,  x  1000, reduced one-third. 
Fig. 3.  Necroses in lymph gland.  Case III.  ×  62. 
BIBLIOGRAPHY. 
I. Baumgarten.--(Quoted  by Falk.  See reference 10.) 
2. 0rth.--Lehrb. d. spec. path. Anat., i, 954, Berlin, 1887. 668  Focal  Necrosis  caused  by  Bacillus  Tuberc,dosis 
3.  Koeh.--Fortsetzung der  Mittheilungen fiber  ein  tteilmittel gegen 
Tuberculose.  Deutsche  meal. Wchnschr.,  xviii (1891),  101. 
4.  Wyssokowicz.--Separat-Abdruck aus "Mittheilungen  aus Dr. Breh- 
reef's Heilanstalt fiir Lungenkranke in GSrbersdorf."  Wiesbaden,  1890. 
5.  Prndden and I-Iodenpyl.--Stndies on the action of dead bacteria in 
the living body.  ~Tew Yor~: Med. Jour.,  liii (1891),  637, 697. 
6.  Vissman.--Wirkung todter  Tuberkelbacillen und  des  Tubercutins 
auf den thierischen 0rganismns.  ¥irchow's Archiv, exxix (1892),  163. 
7.  Strans  and  Gamaleia.--Contribution ~ l'6tude  du  poisoI~ tubercu- 
leux.  Arch.  de m~d.  expdr,  et  d'anat,  path.,  iii (1891),  705. 
8.  Masnr and Kockel.--Zur Kenntniss yon der Wirkung todter Tuber- 
kelbaci]len.  Ziegler's Beitr@e,  xvi, 256. 
9.  Abel.--Deutsche  meal. Wchnschr.,  1892, 482. 
10.  Falk.--Ueber die exsudativen Vorg~inge bei der Tuberkelbildung. 
Virchow's Archiv, cxxxix (1895), 319. 
11.  Kockel.--Beitrag zur  ttistogenese des  miliarell  Tuberkels.  ¥ir- 
ehow's Archiv,  cxliii (1896), 574. 
12.  Schmorl.--CentraZbl.  f.  aZlg. Path.  u.  path. Anat.,  ii, 803. 
13.  Lensden.--Beitrag  zur  pathologischen  Anatomie  der  Puerperal- 
eklampsie.  Virchow's Archly,  cxlii (1895),  1. 
14.  Francken.--Ein  Beitrag  zur  Lehre  yon  der  Blutgerinnung  im 
lebenden Organismns und ihren Folgen.  Inaug. Dissert.,  Dorpat,  1870. 
15.  Naunyn.--Untersuchungen  fiber  Blutgerinnung  im  lebenden 
Thiere und ihre Fo]gen.  Arch. f. exp. Path. u. Pharmalcol., i (1873), 1. 
16.  Schmorl.--Pathologisch-anatomische Untersuchungen fiber  Puer- 
peraleklampsie.  Leipzig, 1893. 
17.  Ziegler.--Lehrb. d. spec. path. Anatomie, ii, 574, 5en~,  1892. 
18.  Pilliet.---Etude sur la tubercnlose exp6rimentale et  spontan6e  du 
foie.  Th~se de Paris,  1892; and Etude sur la tllbereulose du cobaye, in 
Verneuil's Etudes exp~r, et clin. sur la tuberculose. 
19.  Leredde.--N6eroses  vise6rales  multiples  dans  la  tuberculose  hu- 
maine aigue et subaigue.  Arch. de m~d. exp~r,  et d'anat, path., vii (1895), 
87. 
20.  Manicatide.--l~tude sur la rate chez les enfants tubereuleux.  Rev. 
mens. d. real. de l'enf.,  xiv (1896), 88. 
21.  Warden and Waddell.--The Non-Bacillar Nature of Abrus Poison. 
Calcutta, 1884. 
22.  Kobert and  Stillmark.--Arb.  d.  pharmakol.  Inst. zu Dorpat,  iii, 
59, Stuttgart, 1889. 
23.  Martin,  S.--Iteport on Proteid Poisons,  with special  reference to 
that  of the  Jeqnirity  (Abrus  preeatorius).  Brit.  Med.  Jour.,  July 27, 
1889, 184. E.  R.  Le'Count  669 
24.  Hellin.---Der giftige EiweisskSrper Abrin nnd seine Wirkung auf 
das Blut.  Inaug. Dissert., Dorpat, 1891. 
25.  Ehrlich.--Exp.  Untersuch.  lib.  Immunitiit.  I.  Ueber  Ricin. 
Deutsche  reed. Wchnsehr.,  xvii (1891),  976. 
26.  Kobert.--Lehrb. der Intoxikationen.  Stuttgart,  1893. 
27.  Flexner.--The  pathological  changes  caused  by  certain  so-called 
Toxalbumins.  Med.  News,  Aug.  4,  1894, 116;  and  The Histological 
Changes produced by Ricin  and Abrin Intoxications.  The  Journal  of 
Experimental Medicine, ii (1897),  197. 
28.  Werhovsky.--Beitr~ige zur path. Anat. d.  Abrinvergiftung.  Zieg- 
ler's Beitriige, xviii, 115. 
29.  Bizzozero.--Beitr~ge  zur  path.  Anat.  d.  Diphtheritis.  Oesterr. 
Med. Jahrb.,  1876, ii, 207. 
30.  0ertel.--Die Pathogenese der epidemischen Diphtherie nach ihrer 
tSstologischen Begriindung.  Leipzig, 1887. 
31.  Welch and  Flexner.--The Histological Changes in  Experimental 
Diphtheria.  Johns Hopkins Hosp. Bull., ii (1891),  109; and The ttisto- 
logical  Lesions  produced  by  the  Tox-Albumin  of  Diphtheria,  Ibid., 
March, 1892. 
32.  Bab~s.--Untersuch. iib. d. Diphtheriebaeillus u. d. experimentelle 
Diphtherie.  Virchow's  Archiv,  cxix,  460;  also  Gewebsver~nderungen 
bei experimenteller Diphtherie.  Verhandl.  d.  internat,  reed. Congresses. 
Berlin, 1890. 
33.  Bulloch  and  Schmorl.--Ueber  Lymphdriisenerkrankungen  bei 
epidemischer Diphtherie.  Ziegler's Beitriige,  xvi,  247. 
34.  Dubief  and  Bruhl.--Note  sur  une  alt6ration  des  cellules  h@a- 
tiques dans la dipht~rie exp6rimentale.  Compt. rend. Soc.  de biol., Par., 
9. s., iii (1891),  135. 
35.  Courmont, Doyen and Paviot.--Des 16sions h6patiques exp6rimen- 
tales  engendr6es par  la  toxine dipht6rique.  Arch.  de  physiol,  norm.  et 
path., 5. s., vii (1895),  687. 
36.  Barbacci.--Ueber  die  feineren  histologischen  Alterationen  der 
Milz,  der  Lymphdriisen  und  der  Leber  bei  der  Diphtherie-Infection. 
Centralbl. f. allg. Path. u. path. Anat., vii (1896),  321. 
37.  Pilliet.--Le foie des ~clamptiques.  Gaz. hebd. de todd., 1890, 2. s., 
xxvii, 349. 
38.  Gerdes.--Ueber den Eklampsiebacillus und seine Beziehungen zur 
Pathogenese der puerperalen Eklampsie.  Deutsche  reed. Wchnschr.,  xviii 
(189~),  Go3. 
39.  Lubarsch.--Zur Lehre yon der Parenchymzellenembolie. Fortschr. 
d. Med., xi (1893),  805,  845;  also Centvalbl.  f. allg. Path. u. path. Anat., 
ii, 803. 670  Focal  Necrosis  caused  by  Bacillus  Tuberculosis 
40.  Recd.--An Investigation into the so-called  Lymphoid Nodules in 
Abdominal  Typhus.  The  Johns  Hopkins  Hospital  Reports,  v  (1895), 
379. 
41.  Welch.--Preliminary  Report  of  Investigations  concerning  the 
Causation of tIog Cholera.  The Johns Hopkins  Hospital  Bulletin,  Dec., 
1889. 
Welch and Clement.  Remarks on Hog Cholera and Swine Plague. 
Proe.  of 30th Annual Convention of U.  S.  Veter.  lied. Assoc., and 1st 
Veter. Congr.  of America (1893),  p. 206. 
5Ioore.--A non-motile pathogenic bacillus  closely  resembling the 
bacillus of Hog Cholera, found in the lung and spleen of a pig.  Bulletin 
No. 3, 1893, p. 35, Bureau of Animal Industry. 
42.  Welch.--The  Micrococeus  Lancco]atus with  special  reference  to 
the  Etiology of Acute Lobar Pneumonia.  Johns  Hopkins Hosp.  Bull., 
iii (1892),  134. 
43.  Wright,  J.  tI.--The  Histological  Lesions  of  Acute  Glanders  in 
Man and of Experimental Glanders in the Guinea Pig.  The Journal  of 
Experimental  Medicine, i  (1896),  1. 
44.  Werneck de Aqui]ar.--Ueber Fibrinbildung bei den verschiedenen 
anatomischen Productcn  der  Tuberkulose.  Arbeit.  aus  d.  path.-anat. 
Inst. zu Tiibingen, ii (1896), 245. THE  JOURNAL  OF  EXPERIMENTAL  MEDICINE.  VOL.  II,  PLATE  LIV, 
FIG. 1. 
FIG. 3. 
FIG. 2, 